Inflammatory Bowel Disease (IBD) is a chronic relapsing and remitting inflammatory condition of the gastrointestinal tract. The exact cause of IBD remains undetermined, the condition appears to be related to a combination of genetic and environmental factors. While many gaps in our knowledge still exist, the last two decades have witnessed an unprecedented progress not only in the etiology ; but mainly in the mechanisms underlying the chronic inflammatory response, immunologic and genetic aspects. We review some recent points of research in pathogenesis with special stress on oxidative stress and its correlations with disease activity.
ABSTRACT
Inflammatory Bowel Disease (IBD) is a chronic relapsing and remitting inflammatory condition of the gastrointestinal tract. The exact cause of IBD remains undetermined, the condition appears to be related to a combination of genetic and environmental factors. While many gaps in our knowledge still exist, the last two decades have witnessed an unprecedented progress not only in the etiology ; but mainly in the mechanisms underlying the chronic inflammatory response, immunologic and genetic aspects. We review some recent points of research in pathogenesis with special stress on oxidative stress and its correlations with disease activity.
INTRODUCTION
The aetiology of inflammatory bowel disease is likely multifactorial. Mostly involves the complex interaction of four elements: genetic susceptibility, host immunity, environmental factors and commensal enteric bacteria (1).
The most recent hypothesis on the pathogenesis of IBD states that individuals, who have a genetic predisposition, when confronted with unidentified aggressors from their natural environment, develop a loss of tolerance to luminal bacterial antigens (i.e. dysregulation of the enteric immune response) and initiate an uncontrolled inflammatory reaction targeted at the bowel wall (2).
PATHOGENESIS OF INFLAMMATORY BOWEL DISEASE

Genetics
The strongest evidence of a genetic influence for IBD is derived from twin studies. In three large European twin pair studies, approximately 6% to 16% of monozygotic twin pairs had concordant IBD compared with 0% to 5% of dizygotic twin pairs (3) .
The quest for IBD-related genes has indicated that in some patients, deficiencies in the innate immune response can be linked to the development of IBD. The first susceptibility gene identified in CD (IBD1) on chromosome 16q12, originally known as NOD2 (nucleotide-binding oligomerization domain 2) but subsequently renamed CARD15 (caspase activation and recruitment domain 15) by the international Nomenclature Committee (4) .
Mutations in CARD15 are seen in about 15-20% of Crohn's disease patients but are also seen in a smaller percentage of the general population, so mutations in CARD15 are neither necessary nor sufficient for the development of Crohn's disease. CARD15 variants are associated with younger age of onset, ileal disease and a tendency to develop strictures.
Other candidate susceptibility genes have been searched for. Putative loci have been mapped to chromosome 12(IBD2), 6(IBD3) and 14(IBD4) (5).
There are also genes that appear to influence disease behavior independently of susceptibility genes. The best studied of these are the human leukocyte antigen (HLA) alleles.
One allele of HLA-DR2 (DRB1*1502) appears to be involved in disease susceptibility in Japanese and Jewish populations. Several centers have reported an association between severe disease and a rare allele of HLA-DR1 (DRB1*0103).
In some studies, the HLA-DR3, DQ2 haplotype is associated with extensive colitis, especially among women. Among the Jewish population, the peri-nuclear antineutrophil antibody (pANCA) is a marker for the DRB*1502 allele of HLA-DR2, but in non-Jewish whites, this antibody is associated with the HLA-DR3 DQ2-tumor necrosis factor (TNF)-α2 haplotype (6).
Immunopathogenesis
Studies have shown that patients with IBD have reduced tolerance toward their own intestinal flora. It is suggested that in genetically susceptible patients, a dysregulation of the mucosal immune system leads to excessive immunologic responses to normal microflora with alterations in gut epithelial barrier function resulting in continuous stimulation of the mucosal immune system (7).
Crohn`s disease is associated with Th1-type T cell-mediated inflammation. This produces an excess IL-12, IL-17, IL-23, IFN-γ and macrophages derived  cytokines, also there is overproduction of IL-1B, IL-2, IL-6, IL-8 and TNF-α. In comparison, ulcerative colitis is  associated with Th2-type T cell-mediated inflammation  with excess IL-4, IL-5, IL-10 and IL-13 production (8). Macrophages in the inflamed colon in patients with active CD synthesize IL-1β, TNF and IL-6, whereas lamina propria T cells probably produce IL-2 and IFN-γ. This immune response can be up-regulated further by presentation of antigen to CD4 and lymphocytes (produced by cytokines) by colonic epithelial cells that express HLA class II antigens (9).
Nuclear factor kappa B (NF-κB) plays a central regulatory role by controlling the transcription of genes for these proinflammatory cytokines. There is also activation of other cells (eosinophils, mast cells, neutrophils and fibroblasts) which lead to excess production of chemokines (lymphokines, arachidonic acid metabolites, neuropeptides, leukotrienes, thromboxane, platelet-activating factor, nitric oxide, and free oxygen radicals), all of which can contribute to inflammation and mucosal injury, alter epithelial cell permeability, and interfere with iron transport, thereby further contributing to diarrhea (7).
Tumor necrosis factor alpha (TNF-α) is a potent proinflammatory cytokines that exert its stimulatory effect on cells which produce IFN-γ (immunomodulator and can cause direct tissue destruction). Over expression of TNF by a transgene is associated with a severe colitis and as proof of principle that TNF-α is important for the pathogenesis of IBD (10).
Familial
Family history is one of the most important risk factors for developing IBD. Both CD and UC are more common amongst relatives of patients than in the general population. The figures vary widely among different studies, but about 10% to 20% of patients have at least one other affected family member.
This familial association generally occurs in firstdegree relatives, and the incidence of IBD in first-degree relatives is 30 to 100 times that of the general population (6) .
Although reports of IBD in both husband and wife are rare, a study of 30 conjugal instances of IBD found a higher frequency of husband-wife pairs, both of whom developed disease after cohabitation, thus suggesting a shared environmental exposure (11).
Environmental factors
Improved hygiene accompanied by a decrease in chronic infestations and reduced morbidity during childhood has been implicated as a possible cause of many autoimmune diseases especially IBD. This is often referred to as the hygiene hypothesis (12) . The hygiene hypothesis suggests that in a clean environment the intestinal immune system may not exposed to pathogenic or non pathogenic microorganisms, particularly helminthic parasites, and therefore be untrained to confront minor infections without recruiting the full array of specific immune functions that lead to inflammation (13, 14) .
Recent large epidemiologic studies have documented in increase in the first presentation and subsequent flare-ups of IBD after documented gastrointestinal infections (15).
Nutritional factors
Many food and food components have been suggested as perhaps influencing the development of IBD include diet (wheat, maize, cow's milk, refined sugar, fat and alcohol), oral contraceptives, food additives (silicon dioxide) and toothpaste; none, however, has been shown conclusively to be associated with IBD.
Unfortunately the results of numerous studies have been equivocal so, as yet, there are no definitive data to support nutritional factors as a cause of either CD or UC (16, 17) .
Microbial Factors A) Specific Infectious Agents
Several microorganisms have been proposed as having a potential etiologic role in the pathogenesis of IBD, such as Listeria monocytogenes, Chlamydia trachomatis, Escherichia coli, Cytomegalovirus, Saccha-romyces cerevisiae and others. Among those, the role of Mycobacterium Avium paratuberculosis (MAP) in CD has been the center of major controversy (18) .
MAP was initially isolated from a few Crohn`s disease tissues and has found in the blood of patients with CD and further studies are awaited (19) . Also the role of measles virus infection in IBD is controversial (20) .
B) Intestinal Commensal Flora
Over the past decade, there has been an exponential increase in notion that commensal enteric flora plays a key role in the development of IBD .Additionally, the following clinical observations support this hypothesis: (1) that the beneficial effect of antibiotics in the treatment of CD, and to a lesser extent UC, has been appreciated for years, (2) diversion of the fecal stream from inflamed bowel loops has been known to induce symptomatic improvement in CD patients, while relapse often occurs upon restoration of intestinal continuity, and (3) pouchitis, a chronic inflammation of a surgically constructed ileo-anal pouch, develops in a considerable proportion of UC patients after proctocolectomy, and is associated with a dysbiosis caused by the contact of the once near sterile small bowel mucosa with a rich colon-like flora repopulating the pouch after surgery (21) .
Finally, and probably most convincingly, the majority of animal models of IBD fail to develop intestinal inflammation when kept in a germ-free environment (18).
Evidence for barrier dysfunction
Several lines of investigation indicate that disruption of the epithelial barrier may either instigate or perpetuate chronic intestinal inflammation. Abnormal intestinal permeability has been established among patients with Crohn`s disease and their healthy first-degree relatives, and may represent a primary abnormality predisposing to excessive antigen uptake, continuous immune stimulation, and eventually mucosal inflammation. Potential etiologic factors for barrier dysfunction in Crohn`s disease may be environmental or genetic.
Smoking and non-steroidal anti-inflammatory drugs both potentially affect gut permeability and are variably associated with IBD.
Mutations in two genes recently found to be potentially associated with Crohn`s disease (OCTN and DLG5) appear to affect epithelial permeability and may lead to inappropriate exposure of the mucosal immune system to luminal antigen (9).
Smoking
Patients with CD are more likely to be smokers, and smoking has been shown to exacerbate CD and worsens its course. In contrast, there is an increased risk of UC in non-or ex-smokers and nicotine patches have been shown to be an effective treatment of UC. Smoking cessation aggravates ulcerative colitis and improves CD .
The role of passive smoking, particularly in children, as either a risk factor or protective factor for CD and/or UC is still a matter of controversy with none of the studies having quantitatively assessed the passive smoke exposure (22) .
The mechanisms underlying the differential effect of smoking in CD or UC remain obscure. However, smoking has been demonstrated to affect both systemic and mucosal immunity, as well as alter a wide range of both innate and adaptive immune functions (23).
Stress
Studies reporting that psychosocial stress increase the risk of relapse in patients with quiescent UC. Conversely, many of the psychological features observed in patients with UC are likely secondary to this chronic disease process. It is important for physicians to be aware of this phenomenon when managing these patients (24) .
Stress is more likely to modulate disease manifestations, the clinical course and the response to therapy rather than being an initiating factor. Evidence that stress can modulate the course of IBD is provided by clinical observations, and studies of neuroimmune interactions in laboratory animals. Stress also augments intestinal permeability, and therefore, the entry of excessive amounts of luminal antigens could activate pre-sensitized mucosal T cells resulting in inflammation (25) .
Experimental studies have helped to identify the mechanism of the proinflammatory potential role of stress in animal models of colitis. When applied prior to the introduction of proinflammatory stimuli, stress has been shown to increase the severity of colonic inflammation in rats. (a) The similar neurohormonal and neurotransmitter peptide producing cells in the CNS and in the GIT, and (b) Extensive neuronal innervations of the bowel wall including the intestinal mucosa, indicate important pathways for psychologic neurologic -humoralimmunologic interactions between the brain and the gut (26) .
In recent years, increasing attention has given to the role of reactive oxygen metabolites in the pathogenesis of inflammatory bowel disease.
In some recent studies it has been shown that increased number of granulocyte accumulation in inflammatory lesions of gut mucosa in patients with inflammatory bowel disease (27).
Those activated cells release a number of inflammatory mediators such as toxic oxygen metabolites, lysosomal enzymes, and derivatives of arachidonic acid metabolism. It has been proposed that, inflammation of mucosa causes impairment of antioxidant defense mechanism, and makes tissue more susceptible to oxidative damage (28).
In turn, superoxide anion and phagocytes accumulating in inflammatory lesion, cause impairment of cellular membrane stability and cell death by leading lipid peroxidation (29) Oxidative stress radicals, hydrogen peroxide, and hydroxyl radicals, secreted by neutrophils. LihBrody et al. found increased oxidative stress and decreased antioxidant defenses in colonic mucosal biopsies of patients with inflammatory bowel disease (30).
Metabolism of oxygen by cells generates potentially deleterious reactive oxygen species (ROS). Under normal conditions the rate and magnitude of oxidant formation is balanced by the rate of oxidant elimination. However, an imbalance between prooxidants and antioxidants results in oxidative stress , which is the pathogenic outcome of oxidant overproduction that overwhelms the cellular oxidant capacity (31).
Oxidative stress occurs when the generation of ROS in a system exceeds the system's ability to neutralize and eliminate them. The imbalance can result from a lack of antioxidant capacity caused by disturbance in production, distribution, or by an overabundance of ROS from an environmental or behavioral stressor. If not regulated properly , the excess ROS can damage a cell's lipids, protein or DNA, inhibiting normal function. Because of this oxidative stress has been implicated in a growing list of human diseases (32). All cells have intracellular antioxidants (such as superoxide dismutase and glutathione) which are very important for protecting all cells from oxidative stress at all times (33).
FREE RADICALS
Free radicals can be described as highly reactive molecules, are generated during the normal oxidative process that occur in living cells (34). Free radicals is simply defined as any chemical species capable of independent existence that contains one or more unpaired electron in their outer orbital (35).
If the unpaired electron is not neutralized, it will induce damage by combining in a covalent bond with structural lipids and proteins and lead to cellular destruction (36).
The term "free radical species" summarizes a variety of highly reactive molecules that can be divided into different categories, e.g. reactive oxygen species (ROS), reactive nitrogen species (RNS), and reactive chlorine species (RCS). The most prominent members of such categories include superoxide O -2 , hydroxyl radical OH, peroxy radical ROO in the ROS group, and nitric oxide NO in the RNS group (37).
There is also accumulating evidence that increased free radical production under hyperglycemic conditions originates from mitochondrial respiration, cytochrome p450, xanthine oxidase and PKC-dependant activation of NADH/NADPH oxidase. The excess free radicals create oxidative stress ; a situation of serious imbalance between the production of free radicals and antioxidant defense , leading to potential tissue dysfunction and damage (34). There are many naturally occurring substances , which function to protect a against the harmful effect of pro-oxidants. These substances termed antioxidants must be present in biological systems in sufficient concentrations to prevent accumulation of prooxidant molecules.
Antioxidants are endogenous substances such as the enzymes superoxide dismutase , glutathione peroxidase , catalase and metal ion binding proteins as well as additional dietary antioxidants such as tocopherol, ascorbate, flavonoids and carotenoids (38) .
It is now widely held that tissue damage in IBD is a result of abnormal mucosal immune reactions to bacterial products and other lumenal factors, reactions that initiate an inflammatory cascade (39) . The inflammatory cascade begins by infiltration of inflammatory cells into the mucosa and release of proinflammatory mediators such as reactive oxygen metabolites (ROM) and reactive nitrogen metabolites (RNM) ( 40 ) . These mediators cause tissue damage and result in additional recruitment of inflammatory cells, a vicious cycle that sustains the inflammatory cascade. In this view, a disrupted intestinal barrier both initiates and perpetuates the cascade by exposing luminal factors to the mucosal immune system (41) . When this vicious cycle is aborted, tissue damage can be repaired. Left unchecked, inflammation is sustained, resulting in intestinal tissue damage and symptoms of the active phase of IBD. Accordingly, it is now critical to identify the most important proinflammatory factors that maintain this vicious cycle and shift the disease from inactive to active phases. Such knowledge could have significant diagnostic, prognostic, and therapeutic impact ( 42) .
ROM and RNM represent one critical group of proinflammatory factors that could maintain the vicious cycle of IBD.
And these oxidants can overwhelm antioxidant defences and, through protein oxidation, DNA strand breaks, and ATP depletion, cause tissue damage ( 40).
Evidences of oxidative injury in inflammatory bowel disease
There are several lines of indirect evidence which suggest that the chronically inflamed intestine or colon may be subjected to considerable oxidative stress and thus susceptible to oxidative injury: first, it is well known that phagocytes are activated by certain pro-inflammatory mediators such as leukotriene B4 (LTB4) or platelet activating factor (PAF) to release large amounts of potentially cytotoxic reactive oxygen metabolites into the interstitial compartment (43) . Enhanced synthesis of LTB4 and PAF has been demonstrated in mucosal samples obtained from patients with active IBD (44).
Second, there are several reports that have demonstrated that phagocytic leukocytes (monocytes, neutrophils, macrophages) obtained from patients with active IBD respond to various proinflammatory stimuli with enhanced reactive oxygen metabolism when compared to cells obtained from healthy volunteers (45) .
Moreover, RNM such as NO may play an equally important or even bigger role in tissue injury (46) . This evidenced by: High NO levels, which result from inducible NO synthase (iNOS) activation, are associated with tissue damage (47 ) . iNOS is present in inflammatory cells such as neutrophils and macrophages and in intestinal epithelial and endothelial cells ( 48 ) . iNOS is activated in the presence of proinflammatory factors such as cytokines-a milieu commonly found in active IBD (49). High iNOS activity has been found in experimental models of colitis and in the intestinal mucosa of patients with IBD (50) . High levels of the end products of NO metabolism, nitrates and nitrites, were found in the plasma, stool, and colonic lumen of IBD patients (51).
Mechanisms of free radicals Production and Tissue Injury in inflammatory bowel disease
Interaction of certain proinflammatory mediators (e.g. LTB4, PAF, immune complexes, bacterial products) with specific receptors on the neutrophil plasma membrane results in the dramatic increase in oxygen (O 2 ) consumption due to the activation of the latent, plasma membraneassociated NADPH oxidase (52 Second, there is normally very little low molecular weight iron available in vivo with most of the metal chelated to proteins such as transferrin, lactoferrin and ferritin (54) .
In addition to these reactive oxygen metabolites, the activated neutrophil secretes the green hemoprotein myeloperoxidase (MPO) into the extracellular medium. Myeloperoxidase catalyzes the oxidation of C1
-by H 2 O 2 to yield hypochlorous acid (HOCL; the active ingredient in Chlorox R bleach (55) .
It is generally accepted that the myeloperoxidase-H 2 O 2 -CL-system is the most potent cytotoxic system of the neutrophil. HOCL is approximately 100-1000 times more toxic than either O 2 -or H 2 O 2 . HOCL is a nonspecific oxidizing and chlorinating agent that reacts rapidly with a variety of biological compounds including sulfhydryls, DNA, pyridine nucleotides, aliphatic and aromatic amino acids, and nitrogen-containing compounds (40) .
Interestingly, HOCL does not appear to have the ability to peroxidize polyunsaturated lipids. HOCL also reacts very rapidly with primary amines (RNH2) to yield derivatives that contain the nitrogen-chlorine bond (Nchloramines; RNHCL) (56) .
RNHCL possesses the two oxidizing equivalents of H 2 O 2 and HOCL however they may be more or less toxic than HOCL, depending on their lipophilicities (membrane permeabilities) (56) . Because the sulfonic acid residue is negatively charged at physiological pH, TauNHCL is very hydrophilic (membrane impermeable), making it long-lived and relatively nontoxic. Intracellular (neutrophil) concentrations of taurine have been estimated to be approximately 26 mM ,although TauNHCL is a potent oxidizing agent which is capable of oxidizing certain compounds in free solution, it cannot gain access into the intracellular compartment of most cells and thus cannot mediate cytolysis (40) .
A second class RNHCL are lipophilic in nature and are quite cytotoxic. These RNHCL are very short-lived owing to their ability to rapidly penetrate the membrane lipid bilayer and react with intracellular components. An example of this class of oxidants is monochloramine (NH 2 CL), the reaction product generated from the interaction between HOCL and ammonia (NH 3 ) (40).
"NH 3 + HOCL →NH 2 C1 + H 2 O. NH 2 CL has been shown to be produced by neutrophils and is significantly more toxic than HOCL toward bacteria and certain eukaryotic cells (40) . The mechanisms by which myeloperoxidase-derived HOCL and RNHCL damage cells and tissue remain speculative. These oxidants may mediate toxicity directly via sulfhydryl oxidation, hemoprotein bleaching, protein and amino acid degradation and inactivation of essential metabolic cofactors (e.g. NADH) and DNA (40) .
In addition, they found that these oxidants produced a concentration-dependent biphasic response with electrically-stimulated ileal smooth muscle strips that is characterized by a transient enhancement of neurally stimulated contraction followed by marked inhibition (57) .
These data suggest that neutrophil-derived oxidants may play an important role in the pathogenesis of the depressed intestinal contractility observed in patients with IBD. Furthermore, Thomas and coworkers have demonstrated that sub lethal concentrations of neutrophil derived oxidants may be potent mutagens in vitro suggesting a possible link between chronic inflammation and neoplastic transformation (56).
Physiological consequences of uncontrolled oxidant and free radical production in IBD
In addition to their direct toxic effects mentioned above, reactive metabolites may also mediate epithelial and mucosal injury indirectly by altering the protease/antiprotease balance that normally exists within the intestinal interstitium. For example, neutrophil-derived oxidants (e.g., HOCL and possibly RNHCL) inactivate protease inhibitors such as α1-protease inhibitor and α2-macroglobulin present in the extracellular fluid (plasma, lymph), thus allowing for dysregulated proteolysis by phagocyte-derived elastase (55) .
Taken together, these data suggest that oxidative inactivation of important protease inhibitors coupled to the oxidant-mediated activation of metalloproteinases creates an environment favorable for elastase-, collagenase-, and gelatinase-mediated degradation of the mucosal interstitial matrix and epithelial cells (40) . These data suggest that leukocyte-derived oxidants may play an important role in the pathophysiology of the depressed intestinal contractility observed in patients with IBD.
Finally, nontoxic concentrations of certain leukocyte-derived oxidants have been demonstrated to be potent mutagenic factors in vitro, suggesting a plausible correlation between chronic gut inflammation and neoplastic transformation in the distal bowel (56).
Estimating free radical production in inflammatory bowel disease
Measurement of oxidative injury in inflammatory bowel disease, has commonly relied on the assessment of oxidatively modified marker molecules (58) .The increased levels of malondialdehyde and 4 hydroxynonenal, found in colonic biopsies from inflammatory bowel disease patients provide evidence for excess lipid peroxidation reactions (59) . This is also true of the increased breath ethane and pentane excretion in these patients, which are non invasive markers of lipid peroxidation, and have been correlated with disease activity in most cases (60) .
With regard to protein damage, the carbonyl content of cells ⁄ tissues has been widely used as a convenient marker of oxidative protein damage (61) . Where as the nitration of tyrosine residues in proteins to 3-nitrotyrosine is an indication of the presence of peroxynitrite modified proteins (62) .
In colonic biopsies from Crohn's disease and ulcerative colitis patients, the protein carbonyl content has been reported to be increased (30), as has the immunohistochemical expression of 3-nitrotyrosine in mainly the lamina propria mononuclear cells of both Crohn's disease and ulcerative colitis mucosa (47) .
Obvious correlations with disease activity, however, have never been established. Mucosal DNA oxidation in human inflammatory bowel disease has been evaluated in one study only, in which the DNA oxidation product, 8-hydroxy-2-deoxyguanosine, was found to be increased in Crohn's disease biopsies ( 30).
Molecular genetic alterations in IBD
The results of D'Inca et al. who analyzed the concentration of 8-oxo-7,8-dihydro-2,-deoxyguanosine (8-OH-dG )in colorectal biopsies, have shown that patients with UC and dysplasia had significantly increased mucosal 8-OH-dG concentrations. The concentrations were significantly higher in older patients with long standing disease, and dysplasia had a significantly increasing effect on 8-OHd-G levels. This confirms that oxidative DNA damage accumulates with the duration of the inflammation, and is mostly increased in dysplasias. Oxidative stress contributes to molecular carcinogenesis in IBD through DNA damage by targeting key genes for cellular homeostasis (63) . Alterations of the cyclin-dependent kinase inhibitor p16 were found in about two thirds of dysplasias (64) .
Furthermore, an up-regulation of cell adhesion molecules such as vascular cell adhesion molecule 1 (VCAM-1) and intercellular adhesion molecule1 ( ICAM-1) in intestinal tissues in both IBD patients and animal models of IBD has been reported Moreover, heatshock proteins, such as HSP70, also seem to protect colonic tissue against dextran sodium sulphate (DSS)-colitis by an inhibition of intestinal mucosal cell death induced by ROS and suppression of pro-inflammatory cyokines, including TNFα , antioxidants significantly reduced TNFα induced genetic damage (65) .
These results provide an excellent, detailed understanding of the molecular events in IBD-associated carcinogenesis. However, the more practical question is as follows: how pronounced are the molecular genetic differences between sporadic carcinogenesis and IBDassociated carcinogenesis in the colorectum, and how can the particular pattern of molecular alterations in IBDassociated carcinogenesis be applied to cancer surveillance in diagnostic routine (66) . MSI is found in about 15% of sporadic colorectal cancer, caused by alterations in the DNA mismatch repair genes. It is interesting that principally the same two pathways were observed in IBDassociated colorectal carcinogenesis (66) .
SUMMERY
Inflammatory bowel disease (IBD) still presents major challenges to the understanding of its cause, mechanisms of inflammation, and therapeutic choices to control the damaged tissue.. While many gaps in our knowledge still exist, the last two decades have witnessed an unprecedented progress not only in the etiology but mainly in the mechanisms underlying the chronic inflammatory response .Immunological abnormalities triggered by genetic and environmental factors are thought to be important in its pathogenesis.
An abnormal response to normally occurring factors would suggest a genetic predisposition to the development of IBD. Genetic studies have indicated associations between IBD and major histocompatibility complex (MHC) class II antigens within some populations. The immune response of IBD patients is characterized by a predominance of TH2 cytokines, and the preferential activation of TH cells by epithelial cells.
Recently, the intestinal microflora have been thought to be an important and essential environmental factor in their etiology. There are two major hypotheses which explain the relationship between the intestinal microflora and the pathogenesis of IBD. The first hypothesis is that IBD are caused by abnormal immunological responses to the normal intestinal microflora. In this case, disorders of the mucosal innate immune systems, such as functional disorders of NOD, lead to excessive immune responses and cause mucosal inflammation of the gut. The second hypothesis is that IBD are caused by fundamental, abnormal changes in the intestinal microflora. In this case, the changes in the composition of the intestinal microflora lead to pathogenic responses and cause mucosal inflammation of the gut.
In recent years, increasing attention has given to the role of reactive oxygen metabolites in the pathogenesis of inflammatory bowel disease It has been proposed that, inflammation of mucosa causes impairment of antioxidant defense mechanism, and makes tissue more susceptible to oxidative damage increased oxidative stress and decreased antioxidant defenses in colonic mucosal biopsies of patients with inflammatory bowel disease.
There are several lines of indirect evidence which suggest that the chronically inflamed intestine or colon may be subjected to considerable oxidative stress and thus susceptible to oxidative injury: first, it is well known that phagocytes are activated by certain pro-inflammatory mediators such as leukotriene B4 (LTB4) or platelet activating factor (PAF) to release large amounts of potentially cytotoxic reactive oxygen metabolites into the interstitial compartment .
Enhanced synthesis of LTB4 and PAF have been demonstrated in mucosal samples obtained from patients with active IBD. Second, there are several reports that have demonstrated that phagocytic leukocytes (monocytes, neutrophils, macrophages) obtained from patients with active IBD respond to various proinflammatory stimuli with enhanced reactive oxygen metabolism when compared to cells obtained from healthy volunteers. Third, a preliminary report suggests, using low level chemiluminescence as an index of active oxygen generation, that oxy radical formation is enhanced in mucosa of animals with experimental colitis when compared to normal controls. Finally, it is well known that certain drugs (e.g. 5aminosalicylic acid) used clinically to attenuate the mucosal inflammation and injury associated with IBD are potent antioxidants and free radical scavengers.
Also oxidative stress and reactive oxygen species (ROS) play an important role in tumor progression and ulcerative colitis associated carcinogenesis through lipid peroxidation and DNA damage resulting in transforming, accumulating mutations, and genetic instability. In addition to these chemical effects on the DNA molecule, recent studies have shown that regarding their role as second messengers, ROS also have complex signaling effects on tumor growth, cellular survival, and metastasis formation.
Normally, most cells and tissue are protected from the injurious effects of reactive oxygen metabolites by the action of certain antioxidant enzymes such as superoxide dismutase (SOD), catalase and GSH peroxidase. However, it has recently been determined that the human colon contains relatively small amounts of these antioxidant enzymes when compared to tissue such as the liver. These data suggest that the oxidant defenses of the colon may be overwhelmed during times of chronic inflammation and thus susceptible to oxidative tissue injury. 
